Different staining methods have been used to detect chlamydial inclusions in cell cultures. Giemsa staining followed by dark ground microscopy has been the most commonly used technique. The glycogen matrix of Chlamydia trachomatis inclusions can be detected using various stains-for example, iodine' carmine,2 and periodic acid Schiff.3 Iodine staining combined with bright field microscopy is probably the simplest of all staining techniques for detecting C trachomatis inclusions, but compared with Giemsa and carmine it is less sensitive.4 Periodic acid Schiff stain is useful in that inclusions are detectable by both bright and dark field microscopy, but the actual staining technique is quite complex, as is that for carmine.5 Methylene blue stain combined with dark field microscopy is said to be useful for the diagnosis of infection caused by the enzootic ovine abortion strain of C psittaci.6 But it offers no advantage over Giemsa or iodine stains for the detection of C trachomatis inclusions.:
Immunofluorescent staining7 seems to be both fast and sensitive but it requires the use of expensive reagents. Recently, a methyl green-neutral red staining technique has been found to be highly sensitive for detecting C psittaci inclusions combined with bright field microscopy.8 It is as sensitive as Giemsa staining combined with dark field microscopy for detecting C trachomatis inclusions.
We report a simple, fast technique for detecting C trachomatis inclusions using toluidine blue, effective with both bright and dark field microscopy. We have compared its sensitivity with that of Giemsa and Accepted for publication 6 February 1984 iodine stains for detecting C trachomatis inclusions from clinical specimens using McCoy and HeLa-229 cells.
Material and methods

CLINICAL SPECIMENS
Cervical, urethral, and eye swabs received at the Virus Reference Laboratory, Department of Medical Microbiology, University College Dublin, which were positive for chlamydiae by Giemsa staining were used in this study.
Fresh swabs from patients were immersed in bijoux bottles containing 2 ml of transport medium consisting of medium 199 supplemented with 10% fetal calf serum, 10% sorbitol, 200 ug/ml streptomycin, and 100 units/ml mycostatin, adjusted to pH 7.2-7-4 with 4.4% sodium bicarbonate. All specimens were stored at -70°C on arrival at the laboratory until inoculated.
CELL CULTURES
The preparation of cycloheximide-treated McCoy coverslip monolayer cultures and isolation procedures were as described by Davies et a19 except that vials were seeded with 2 ml of cell suspension at a concentration of 3 x 105 cells per ml and allowed to form a monolayer.
For preparation of HeLa-229 monolayers 2 ml of cell suspension containing 3 x 105 cells per ml was dispensed into flat bottomed vials containing 10 mm diameter coverslips. The seeded vials were incubated at 36°C for 24 h. Cell monolayers which 682 Toluidine blue monolayer cultures infected with chlamydiae were fixed in absolute methanol for 5 min. This was replaced by toluidine blue (BDH Chemicals Ltd) solution (5 g/l), and cultures were stained for 5-10 min. The stain was then poured off, and the cultures were washed once in tap water, and then in tap water acidified to pH 2*5 with H2SO4, followed by another wash in tap water. The cover-. slip cultures were then removed from the vials, dehydrated in acetone and.then cleared in xylene, and mounted on microscope slides with DPX. Examination of the cultures by bright field microscopy showed that cytoplasm was stained pale blue while nuclei stained slightly darker blue. The chlamydial inclusions stained a deep blue colour. With dark field microscopy the cytoplasm and cell nuclei appeared greenish brown while chlamydial inclusions appeared auto-fluorescing bright yellow.
Giemsa and iodine staining techniques were carried out according to Johnson.2 
Results
The results with each of the three staining techniques were compared by counting the number of inclusions in 10 mm coverslip monolayer cultures by dark field microscopy. with toluidine blue than with Giemsa staining, the difference being significant (p < 0.01).
Discussion
No clearly superior cytological staining method has been described for screening inoculated tissue cultures for chlamydial isolation. The options are largely limited to iodine, Giemsa, and fluorescence techniques. It appears that there may be some difference depending on cell type."
The results of this study show that toluidine blue staining was more sensitive than one of the conventionally used stains-that is, iodine-for detecting C Toluidine blue staining, however, has the following advantages over Giemsa staining: firstly, it is more sensitive for detecting inclusions in HeLa-229 cells; secondly, the bright yellow inclusions are more easily seen against the dull matt greenish brown background under dark field microscopy (see Figure) ; thirdly, toluidine blue is a stable solution which can be stored at room temperature for months, while Giemsa stain must be prepared freshly for each batch of cultures; and, finally, toluidine blue staining can be performed in 5-10 min whereas the Giemsa technique takes 30 min. These factors are clearly advantageous in routine screening of large numbers of clinical specimens in a busy laboratory.
